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Abstract 
 
Habitat conditions for Cervus Elaphus on the northern slope of the Gurghiu Mountains are described under 
geomorphological, geological, hydrological, climatological, edaphic and vegetation aspects, consulting the "General 
study of OS Lunca Bradului", "UP III Neagra, UP IV Salard, UP VI Gudea", from O.S. Lunca Bradului, developed by 
ICAS Bistrita, 2010. As a result of this presentation it can be concluded that the ecological requirements of the species 
Cervus elaphus are met at a high level, which favors the existence of vigorous populations of this species. 
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1. Introduction 
 
Being a large size animal the deer requires 
certain ecological conditions, specific shelter and 
food in order to survive and thrive in vigorous 
populations, both as number of individual and quality 
in a given area. 
Such a favorable habitat consists of 
evergreen or mixed forests of evergreen and 
deciduous species with diverse stands of various 
age groups, from young plantations to old stands or 
alpine meadows, with a dense network of flowing 
water or ponds for bathing.  
Any of these habitats meet the needs of the 
species in terms of food and shelter [2]. 
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1. Geomorphological conditions  
 
The studied area is located in the Gurghiu 
Mountains, on the left slope of the upper basin of the 
Mures River, alongside the villages of Stânceni, 
Meştera, Neagra, Lunca Bradului and Sălard [3, 4, 5, 
6].  
The altitude varies from a minimum of 490 m 
and reaches 1682.40 at the highest peak, Fâncel Peak. 
Other major peaks are: Buneasa Peak (1647.1 m), 
Gutâii Peak (1569 m), Mare Peak (1500 m), Cocos 
Peak (1486 m) and Măgura Mare Peak (1478.7 m); 
the distribution of areas by altitude category is shown 
in Table 1.  
The dominant geomorphological unit is the 
slope with generally curved configuration. The 
terrain is quite rugged.  
The distribution of the surfaces by slope 
categories is shown in Table 2.  
The Deda-Toplita gorge is a special 
geomorphological unit. The total length of the 
studied area is 32 km, and 22 km of it is adjacent to 
the gorge.  
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Along the gorge the studied area has several 
narrow sections usually caused by the tougher lava 
flow on the right hand-side of the gorge, alternating 
with small tectonic depressions such as those from 
Ciubotani, Stânceni and Lunca Bradului, which are 
also hydrographic convergence areas.In the gorge 
there are two erosion areas at about 1000 m and 800 
m altitude, in close proximity to scree slopes at about 
100 m above.  
 
Table 1. The distribution of areas by altitude category 
Altitude (m) 
Area 
Ha 
401-600 29.44 
601-800 1294.63 
801-1000 5555.80 
1001-1200 5589.54 
1201-1400 2448.34 
1401-1600 481.81 
1601-1800 14.71 
TOTAL 15414.27 
  
 
Table 2. The distribution of the surfaces by slope 
categories 
Slope (degrees) 
Area 
Ha 
0-15 382.77 
16-30 11498.64 
peste 31 3532.86 
TOTAL 15414.27 
 
 
The general exposure of the study areas is 
complex, given its long stretch, and is determined by 
the drainage direction of the main watercourses. The 
dominant exposure is the partially sunny. The 
distribution of areas by categories of exposure is 
shown in Table 3. 
 
 
Table 3. The distribution of areas by categories of 
exposure 
 
Relief has a great influence on climatic factors, 
soil and vegetation. Thus, at lower altitudes 
temperatures are higher and rainfall decreases, while 
at higher altitudes the temperatures are lower, with 
increased rainfall, frequent and intense winds.The 
slope of the terrain and the altitude in the study area 
influences the depth of soils: the depth decreases on 
steep slopes and the acidity increases with altitude. 
The exposure influences climatic factors in the 
sense that on sunny exposures the temperatures are 
higher and the precipitations are lower, while the 
shady slopes are the opposite. The distribution of 
forest tree species is influenced by relief forms and 
its features.  
 
2. Geological conditions  
 
The Gurghiu Mountains have formed as a 
result of the volcanic activity carried out from the mid 
of the Miocene period (about 12 million years ago) 
up to the Pliocene period (3.9 million years ago).  
The lithological substrate, generally 
volcanogenic-sedimentary, consists predominantly 
of effusive rocks, of which the andesite and dacite 
have the greatest share, followed by the riolite and 
basalt. Pyroclastic rocks and volcanic conglomerates 
are also found in the substratum of the study area, but 
with less frequency.  
Given the reduced porosity and the 
compaction of andesite, the predominant process of 
modeling of these rocks is sustained chemical 
disintegration and chemical alteration. Like the relief, 
rocks greatly influence soil formation: the 
predominance of harsh and relatively acidic rocks 
causing the formation of skeletal and acidic soils, so 
the most common soils in the study area are the acidic 
browns and the eu-mezobase browns.  
 
3. Hydrological conditions  
 
The study area belongs to the Mureş River 
hydrographic basin and contains several major 
affluents on the left hand-side of the river.  
The Mureş River crosses the northern side of 
the study area on a 22 km length, crossing an 
impressive gorge carved in volcanic conglomerates. 
The average annual flow, measured at the right of the 
village of Stânceni, is 11.1 m3/s. The main affluents 
of the Mureş River that cross the study area from East 
to West are: 
- Ciobotani creek 
- Gudea Mare with its affluents Gudea 
Mică, Buneasa, Fâncel and Paltinu creeks 
- Meşterului creek 
- Jâng creek 
- Neagra creek 
- Iadului creek 
- Sălard creek, which is the major affluent, 
with its own affluents: Jârca, IzăreŢ, Strunga, Sălard, 
Wagner, Măgura, Şolea, DeluŢ, Gropşoara, Rece, 
ObăreŢ, Şeştina, Ţâba Mare, Ţâba Mică, Belciu, and 
NeamŢului creeks.  
All secondary tributaries also collect other 
shorter streams and make a hydrographic network 
with an average density of 1.2 km/km2.  
Exposure 
Area 
Ha 
Sunny 3015,20 
Partially sunny 7125,67 
Shaded 5273,40 
TOTAL 15414.27 
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The slopes are relatively small and in many 
places in the vicinity of the brooks temporary 
marshes are formed. The hydrological regime of 
these streams is relatively balanced, with moderate 
flow variations. The highest flows are given by the 
overlapping of the snow melting period with the 
spring rains. The high spring water flow can last for 
60 days. High flows in summer or autumn are rare 
and are due to heavy rainfall. The most important 
floods occurred in May 1956 with a flow on the 
Mureş River of approx. 300 m3/s and in May 1970, 
with a flow of 1200 m3/s. Deep waters are less 
important reserves and are a relatively small source 
of supply to the surface network. Fossil waters have 
a greater contribution.  
 
4. Climatological conditions  
 
Thermal, pluviometry and edaphic regime. 
From the climatic point of view, according to the 
"Monografia Geografică a R.P.R", the study area is 
located in the mountain climate sector, the middle 
mountain climate, favorable to forests (IV C), 
characterized by a moderate regime of the air 
temperature oscillations, relatively high humidity in 
summer weather and abundant precipitation, but with 
notable differences on the opposite slopes of the 
mountains. The climate classification according to 
Köppen is Dfbk, where:  
 D - the coldest month temperature is below 3 
oC, and in the warmest month it is higher than 
10 oC; 
 f  - permanently wet area;  
 b - the warmest month < 22 oC in at least 4 
months > 10 oC;  
 k - cold winter, annual average temperature 
< 8 oC, warmest month > 18 oC.  
The Köppen climate classification applies to 
the general region where the study area is located but 
does not completely characterize the micro-climates 
of the study area. The entire region is part of the 
mountain range, where topo-climates of peaks and 
valleys are individualized.  
Obviously, on the background of the climatic 
zone, the relief imparts an altitude degree in the 
variation of climatic elements. The climate 
corresponds to the middle mountains (with altitudes 
between 600-1700 m, the forest area) in the rest of 
the territory.  
The mountain massifs determine the upward 
movement of the ocean air masses in the path of 
which there is interference and an accentuated 
nebulosity with values of  6-7 tenths and even over 7 
tenths in the high region of the Călimanilor.  
Because of this, the sunshine duration is only 
1800-1900 hours/year, falling below these values on 
the high peaks. At altitudes below 1700 m, the 
average annual temperatures are between 2 - 6 °C. 
The amplitudes of the average temperatures of the 
warmest (8-15 °C) and the coldest (-6 - 10 °C) are 
maintained in these mountains at 18-21 °C.  
The duration of the frost-free interval 
decreases with the altitude, reaching from 140-160 
days to less than 100 days on the highest peaks. 
Relative moisture shows high values, 84-88%, which 
increase with altitude.These values are higher on the 
Western slopes and also increase with the altitude, 
reaching 1200-1400 mm on the highest peaks. 
Because of the low altitude, the Mureş Gorge is a 
thermal tentacle of the hilly region in the West, the 
average annual temperatures of 6-8 oC being 
maintained up to the Lunca Bradului. In the gorge, 
the masses of Western air rise and the air flow 
accelerate because of the gradual narrowing of the 
valley, causing high precipitation discharge (575 
mm/year).  
The predominant wind direction is from NE 
and NW, but SE winds are quite frequent, especially 
in the spring. Due to the large fragmentation of the 
relief, the main wind direction changes locally. 
Lately dangerous winds - which cause deadfalls - are 
reported at shorter intervals in recent times. 
Typically, high-intensity winds cause damage to the 
forest, especially if associated with other weather 
phenomena: long-lasting rainfall, heavy snowfall in a 
short span and others. The climate in the study area 
provides good conditions for the development of 
indigenous forest species (spruce, fir, beech), which 
could produce beautiful, high economic and 
ecological value trees.  
 
5. Edaphic conditions  
 
The existing climatic, geological, 
geomorphological and vegetation conditions 
correspond to the formation of a relatively small 
range of soils, the most common being cambisols 
which represent 97% of the area and 3% spodosols. 
The most widespread are the brown soils, which 
occupy 82% surface, determined on the one hand by 
the cool and humid climate, and on the other, by the 
large spread of acidic substrates made up of volcanic 
rocks, predominantly of andesite and conglomerates. 
 
6. Site conditions  
 
The spatial variability of the physico-
geographical conditions and the environmental 
factors determined by them create the site diversity, 
both from a physico-geographic and ecological 
aspect. Criteria for grouping site units into site types 
are indicated by the definition of the site type.  
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The site type is characterized by the general 
result of a certain ecological specificity and a certain 
productive potential made in a physico-geographic 
framework. For establishing the site type, the 
equivalent ecological results were taken into account 
(climate, trophic and hydrological equivalence). In 
sites where vegetation conditions did not degrade, the 
nature of the woody vegetation (forest formation) and 
the type of the forest floor vegetation were taken into 
account. The site types follow the systematic 
classification from 1972 and their diagnosis was 
based on literature [1].  
The physico-geographic conditions and the 
main ecological factors are somewhat different 
within the study area, which determines the 
distribution of forest vegetation within 2 vegetation 
levels: FM3 – mountain spruce (12%) and FM2 – 
mountain mix (88%).  
 
7. Vegetation conditions  
 
Forest types in the study area are shown in 
Table 4. 
 
 
Table 4. The forest types 
Site type 
(code) 
Forest type Production unit Productivity [ha] TOTAL 
Code Name III IV VI 
Superi
or 
Mediu
m 
Inferi
or 
Area [ha] 
2.3.3.3. 
3.3.3.3. 
111.1 
Spruce forests with 
Oxalis acetosella (s) 
36.72 180.07 432.89 649.68   649.68 
2.3.3.2. 111.3 
Spruce forests of high 
altitude with Oxalis 
acetosella (m) 
 237.24   237.24  237.24 
2.3.3.2. 
3.3.3.2. 
111.4 
Spruce forests with 
Oxalis acetosella on 
skeletal soils (m) 
 612.04 151.65  763.69  763.69 
3.6.5.0. 113.1 
Spruce forests with 
Polytrichum (m) 
  0.65  0.65  0.65 
2.3.1.2. 115.1 
Spruce forests with 
Vaccinium myrtillus 
and Oxalis acetosella 
(i-m) 
 270.78 316.84  587.62  587.62 
2.3.1.1. 115.3 
Spruce forests with 
Vaccinium myrtillus (i) 
 114.72 44.57   159.29 159.29 
3.3.3.3. 121.1 
Normal spruce and fir 
forests with mull flora 
(s) 
104.01   104.01   104.01 
3.3.3.3. 131.1 
Normal mixture of 
coniferous and beech 
with mull flora (s) 
2289.7 3468 1814.8 7572.5   7572.5 
3.3.3.2. 134.1 
Normal mixture of 
coniferous and beech 
on skeletal soils (m) 
1156.3 3748.6 158.06  5062.96  5062.96 
3.1.2.0. 
3.3.3.1. 
134.2 
Mixture of fire, sprice, 
and beech on 
crystalline rocks (i) 
47.56 60.06    107.62 107.62 
3.3.3.2. 411.4 
Mountain beech on 
skeletal soils with mull 
flora (m) 
 29.54   29.54  29.54 
TOTAL 3634.3 8721 2919.4 8326.19 6681.7 266.91 15274.8 
 
 
 
 
The most common forest types are: 
 131.1 Normal mixture of coniferous 
and beech with mull flora (s) – 50% 
 134.1 Mixture of coniferous and beech 
on skelatal soils (m) – 33% 
 
8. Conclusions 
 
The geological and geomorphological 
conditions are specific to a mountainous area with 
volcanic origins, with a relief consisting of slopes 
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with generally sunny exposure and average 
inclinations between 16-30 degrees.  
This relief influences the hydrological and 
climatological regime of the study area through a 
dense hydrographic network (1.2 km/km2), average 
annual temperatures of 5.6 degrees Celsius, annual 
average precipitation of 770 mm and an average 
annual wind speed 3.1 m/s. 
        The distribution of the forest vegetation within 
the two vegetation levels: FM3 – mountain spruce 
(12%) and FM2 – mixed mountain (88%) determines 
the development of some types of spruce forest and 
mixtures of evergreen and beech forests specific 
mountain areas. All these ecological aspects indicate 
optimal living conditions for Cervus elaphus 
materialized by the existence of stable and vigorous 
populations in terms of health, body size and 
trophies. 
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